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Specification 

1. Title of the Invention: 

Deodorant, Process for Producing Deodorant, Method of Deodorization, Deodorizing 
Apparatus, and Refrigeration Cycle Apparatus Provided with Deodorizing Apparatus 



2. Claims: 

1. A deodorant comprising an adsorbent and a photo-catalyst 

2. A deodorant comprising. an adsorbent, a photo-catalyst and a second component 
containing at least one dement of groups Ea, IBa, IVa, Va, Via, VIII, Hb 9 mb, and IVb. 

3. The deodorant according to claim 1 or 2, wherein said adsorbent is at least one of 
activated carbon, alumina and silica, said photo-catalyst is at least one of TIQ2, SnOa and ZnO, 
and said second component contains at least one of Cu, Zn, La, Mo, V, Sr, Ag, Ba, Ce, Sn, Fe, W, 

pt.Pd.Mg, and AL 

4. Hie deodorant according to any one of claims 1 to 3, wherein said deodorant contains 

5 to 50 wt % of said photo-catalyst 

5. The deodorant according to claim 2 or 3, wherein said deodorant contains 05 to 40 

wt % of said second component 

6. The deodorant according to any one of claims 1 to 5, wherein said deodorant formed 

is a porous state. 

7. A process for manufacturing the deodorant according to;any .one of claims 1 to 6, 
wherein a mixture is sintered to form a porous state, 

8. A method of deodorization, wherein the deodorant according to any one of claims 1 

to 6 is irradiated with ultraviolet rays. 

9. A deodorizing apparatus, wherein the deodorant according to any one of claims ] to 6 
is disposed around ultraviolet irradiation means placed in an air circulation pathway. 
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10. A deodorizing apparatus, herein ultraviolet irradiation means is placed in an air 
circulation pathway, the deodorant according to any one of .claims 1 to 6 is placed upstream of 
said air escalation pathway, and an adsorbent is placed downstream of said air circulation 
pathway. 

11. A refrigeration cycle apparatus such as a refrigerator and an air conditioner, 
comprising the deodorizing apparatus according.© claim 10 or 11. 

3. Detailed Description of the Invention: 
(Field of me Industrial Application) 

The present invention relates to a deodorant, a method of deodorization and a deodorizing {^) 
apparatus used for a refrigeration cycle apparatus such as a refrigerator and an air conditioner, 
and also to a process of mannfecruring a deodorant, and further' to a reftigeration cycle apparatus 
provided witb the deodoirang apparatus. 
(Prior Art) 

Conventionally, activated carbon is used as a deodorant for a refrigeration cyde apparatus 
such as a refrigerator and an air conditioner (for example, Japanese Utility Model Laid-Open No. 
47-22566). 

m addition, conventional means is also available that is provided with a photo-catalyst 
such as -HO* and irradiates this photo-catalyst with ultraviolet rays to decompose foul-smelling 
components contained in the an* for deodorization. 

Moreover, conventional means is also available that is equipped with an ozone generation 
device and an ozone reaction device, which generate ozone to thereby decompose foul-smelling 
components for deodemzation (for example, Japanese Patent l#l-Qpen No. 61-93381, Japanese 
Utility Model Laid-Open No. 61-205381). 
(Problems to be Solved by the Invention) 

However, the above-mentioned conventional method using activated carbon has such a 
problem that a deodorization effect can be maintained oidy fc* a she* tin* due to saturation of 
adsorption capacity of the activated carbon when foul-smelling gases are present at a high 
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concentration* 

Furthermore for the conventional method for deodoxization by irradiating a 
photo-catalyst with ultraviolet rays, continuous irradiation of the photo-catalyst with ultraviolet 
rays is required and the photo-catalyst is provided on only one side of ultraviolet irradiation 
means, and thus reaction efficiency of the catalyst is insufficient, leading to a problem of low 
deodoxization efficiency. 

lb solve these problems, an object of the present invention is to provide a deodorant with 
high deodoxization efficiency and capable of maintaining deodoxization effect for a long time, a 
process of production thereof, a deodorizing method and a deodorizing apparatus, as well as a 
refrigeration cycle apparatus provided with the deodorizing apparatus. 
(Means for Solving the Problems) 

To achieve the above-mentioned object, a deodorant according to the present invention is 
characterized by comprising an adsorbent and a photo-catalyst In addition, the deodorant is 
characterized by comprising a second component containing at least one element of groups Ila, 
ma, IVa, Va, Via, VIII, lb, lib, Elb, and IVb. Furthermore, the deodorant features a porous 
structure* 

In addition, to achieve the above-mentioned object, a process fox manufacturing a 
deodorant according to the present invention is characterized in that a mixture of the components 
of the above-mentioned deodorant is sintered to form a porous state. 

Also, to achieve the above-mentioned object, a method of deodoxization according to the 
pzesent invention is characterized by irradiation of the above-mentioned deodorant with' 
ultraviolet rays. 

Also, a deodorizing apparatus according to the present kvention for achieving the 
above-mentioned object is characterized in that the above-mentioned deodorant is disposed 
around ultraviolet irradiation means placed in an air circulation pathway. Furthermore, the 
apparatus is characterized in that ultraviolet irradiation means is placed in an air circulation 
pathway, the above-mentioned deodorant is placed upstream of this air circulation pathway, and 
an adsorbent is placed downstream of the air circulation pathway. 
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Additionally, a refrigeration cycle apparatus according to the present invention for 
achieving the above-mentioned object is characterized by comprising the above-mentioned 



deodorizing apparatus. 

In the deodorant according to the present invention, at least one of activated carbon, 
flinrnfnft and silica can be used as an adsorbent Also, at least one of n-typc semiconductors 
such as TSQ2, Sn02 and ZnO can be used as the above-mentioned photo-catalyst In ftddifton, 
the above-mentioned second component desirably contains at least one of Cu, Zn, La, Mo, V, Sr, 
Ag, Ba, Ce, So, Fe M W, Pt, Pd, Mg, and AL The second component may be a simple substance, 
or a compound of nitrates, oxides, chlorides or sulfates thereof. 

A photo-catalyst used for the above-mentioned deodorant according to the present 
invention is desirably contained in an amount of 5 to 50 wt %« When the amount is less than 5 
wt %, efficiency in decomposition of foul-smelling components is decreased, while exceeding 50 
wt % lowers a total amount of an adsorbent, leading to a decrease in adsorption capacity. 

The second component used for the above-mentioned adsozbent according to the present 
invention is desirably contained in an amount of 0.5 to 40 wt %. Ibis is because when the 
amount is less than OS wt %, efficiency of decomposition of foul-smelling components 
decreases, while exceeding 40 wt % relatively lowers the amounts of an adsorbent and a 
photo-catalyst, leading to deceases in decomposition activity and adsorption capacity. 

The deodorant according to the present invention is desirably porous in the form of 
honeycomb, plate, net or pellet This is because rendering it a porous structure permits air 
containing foul-smelling components to enter die deodorant and also makes large a contact area 
between the foul-smelling components and the deodorant 

A process for manufacturing the above-mentioned deo&xanUelatingto the present 
invention comprises die step of sintering a mixture of the, above-mentioned deodorant 
components according to the present invention; the sintering temperature is desirably 500°C oar 
lower. The reason is that sintering at S00*C or lower provides a stable photocatalytic activity. 
Also, another process, a photo-catalyst or a mixture of a photo-catalyst and a second component 
may be carried on an adsorbent 
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atalystusedfbrtheadsoibent.toexan.pteTi^ind.des 
, tetrachloride, titanium sulfate and organic 



L deodorant can involve the ordinarily used 

[solidification 



Raw material of the photo-cat 
titanium oxide, hydrate titanium oxides, titanium 
titanium compounds. 

The above-me 

_ ,,.™m™«d ami adsorbed by the deodorant mctade sulfcr 

^aso^o.^^t.a^pta^^P-*'^— 8 

efficiency for a lens nine. 
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.effiocncy. d6odoran t with ultraviolet rays can decompose 

Also, irradiation of the aboye-mendonea aaoau 

0 fth C8 iiso^totk=abs»«oftl.tpli«o^lilyst,«c. 



jlaa^otot irradiation moos. <=>» "a" 6 
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reliability. 



deodorants acmrdiiigtothe-pr^tiin^atiaa- 
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, on vd^90Was coated 3 to 5 times with this coating agent, 
honeycomb earner (porous, 20 x 45 x 90) was co 

•n ^Afcd at 150°C. Deodorant 1 was prepared by sintering me 
After coating, the material was tinea" ar iov 

ASerC0 & ^ ^- „ This deodorant contained 30 wt % of TiCfe and .0 

material at 300°C for 2 hours after drying. Hus deodorant con 

wt % of SnO, with respect to the activated carbon carrier. 

Example Deodorant 2 . . . ju~ 

Example Deodorants 3 to 5 

^p^a^Sw^p^by varying mcam^cf^^^tate 
^onofDeodora*!. ^^af^^ei.^D^^^a, 
follows: 

Deodorants HOa-SnQaa wttt) 
Deodorant4 HCfe-SnQjCSwt*) 
Deodorants TiOz-SnOzi^Owt^) 
Comparative Example Deodorant 1 
^preparation met^ 

. _ . L^a t*,™,™ was taken as Comparative Example 1 of Deodorant 
uncoated with bydiated titanium was uu«u « ^ r 

Example Deodorants 6 to 20 
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nitrate, and 



ammonium parattmgstate. 

Measurement of breakthrough time 

Tie deotoa* to* — **** to » ** *"* 

Tic stadata gas was flo«d u«fl abov^entoed hoKycomb^ped deodorant, 

^d« S =^ft t£ ta,.»ttbn gKW ^fl^^^^ rf ^ ylOTffideWa! 

analyzed with a gas ctanBatograptt. 

He AWT offte deodoranBwas *°° tl*b«*tbre»gb ««• 

.■aa.Mb.-14-MM"- Ita* *• *»■« *• ore**™** *» *>d smalfer d* 
afl^b^bd^audatetbeta*^ ™° 
.^j^^finrercteto^ttaewhen^^ 

h-M id.l»*-ii-li-l— **— ^ a^*« amount of tal^dliag 



The measurements of the breakthrough time «e given in Table 1 below. 
(Table 1] 

#1 Example Deodorants 
#2 Breakthrough time (minute) 
& Before ligbl mediation 
#4 After li^t irradiation 
#5 Comparative Example Deodorant 1 
#6 (Take white space below) 

M cm be sea from Table 1. Deodoiaots 1 * » nadfl , exposed after light 

^ B a 1 mc«e^».»mos efa «b«^b^ re U g b. i rradiadon. in.**.—***. 
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deodorants relating to the present embodiments have high decomposition activities and large 
deodorization capacities. Also, they can maintain the deodorize* capacities for a long tune. 

In addition, Table 1 also indicates that the cases with further addition of second 
component, exhibit higher deodorize* effects than the where a diodorant is coated with a 
photo-catalyst alone (Example Deodorant 2). 

(Example 2) 

mthis example, prepared deodorants w-^te*-^-*^* - 

after completion of the method for preparing the deodorant 

Example Deodorant 21 

Activated carbon wim a sj^csurf^ 
sol CHO, content of 30 wt %) and to this was added 5 wt % of FVA (polyvinyl alcohol), an 
adhesive. This mixture was made honeycomb-like, and then was sintered at SOO^C to yield 
Example Deodorant 21. The final content ofTiO, was 20 wt%. 

A foul-smelling simulation gas (dimethyl sulfide 500 ppm) was passed through tos 

deodorant, and whfleadso^ 

Tnetimewhentbe*^^ 

as the saturation thaeT. Table 2 below showsthe first required time T. and thetimeT, 

when the simulation gas w*on^ 

Ugntirradiation. Tt^^^iT^^^^^^ 
decomposed* light irradiation and the am<>«nt of gas adsorb^ 
In addition, the amount of adsorption was 2 % (relative to that of the deodorant). 
(Table 2] 

#1 Deodorants 
#2 Saturation time T (minute) 
#3 Example Deodorant 21 
#4 Comparative Example Deodorant 2 
#5 Example Deodorant 22 
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ConMiatiwEnmple Deodorant 2 



, -^j—,*. The DCTCenBeo of the attrsnao adsorption 
^^^me^KiBExemple Deodorant 21. Tie percentage 

J\ „L on ffeot dn^to on, wi* . r^c^D* sMpeofE~n.pl. 
with a plate-Ifte shape offers an ettea sunuar u> 

Deodorant 21. .Kuiused in the examples and tbe 

So far, honeycomb and plate shapes of deodorants ware discussed m eacamp 
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through this container. 
(Example 3) 

ptthway for externally inrodoad an. to t» 
.^^^str^ of tifc deodorant layer 3. 

»«__-««*-^^ Wfc *™~__r___ 




_ s ^„^viewofa D e^eofUKde<>dorr^ 
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i A^rtre™ of the ultraviolet ray lamp 2 and further 



j^pofflti OT ^Bisalm«'««>P lettl y Kto * Klm 

cc.p^w^— ^ ^^^^^^ 



i is achieved. 

bld dM»,i»^»^^*^ ,Wb,,,!,2ei0fc '' 
described in Figure 2 above, Tmsonuuu- 



indicating itot flier 



is good. 



and thus can improve the deooonzauu" 
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. * j v« Tr,aiH-np oorous the above-mentioned deodorant 
Also, the present invention framed by making porous in* 

^»^« ^^ -^^•»^ , -- , -• ,, ■ , * - "* 

tottl-smelBlf component gases far a long 

^o^—t^a^-^^*—^' 

, „^w*««terf>ei>tlxyinea»offleato«l»*'tas 

jOul^nrellins component gases ' 



can conduct complete deodorimtton- 



can 



4 Brief Description of Ibe Drawings 
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„ v«™ 3 shows a graph that indicates the result of the 
^deodorizing apparatus,^ Figure 3 shows a grapn 

;stt diedusnig the apparatus sho^mRgure 2. 
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2: Ultraviolet iay lamp 
3: Deodorant layer 
4: Suction fan 



Atfool-smellinggas 
B: Decomposition gas 
C: Deodorized air 
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Specification 



1 Title of the Invention: . . 



2. Claims: 

L a deodorant comprising an Bdsortwrt and a photo-catalyst 

2. Ad ^rant^^ a n 1 d^^pbot^y«^ = ^<^ ra, 

3 ^dcod^a^^ctolorAwnc^saidad^^^l-toncof 

Pl P<L Mg, and AL " fc _ 

5toS0wt»Of^ptoto-cal»lja. 

5. md^.^^d S ta2«r3,wb^s 3 idd»dor^co«a m2 0^40 

wt % of said second component • 

* ^a^^^ya^^^S.wn^sa.dd^^ 

is a porous state* A 
7. A process for manr&ctur^ the deodorant accord*g to ^*Be of clanns 1 to 6, 

wber.inair^ is sh^totoaporeus state, 
g. Amet^ofd^orizatewbe^^ 

to 6 is inadiatcd with ultraviolet rajfs. . , . . tftfi 

. **. deodorant according to any cue of clanns 1 to 6 

9, A deodorizing apparatus, wherein fee deoaoram accor^ 

. . • A--*™ TY,«ms nlaced in an air circulation pathway- 
is disposed around ultraviolet jnadiaucn means pia*» ™ » 



1 - 



1 



_ . ultraviolet irradiation means is placed in an air 

10. A deodorizing apparatus, where* ninww 

to any one of claims l to 6 is placed upstream at 
circulation pathway, the deodorant according to any an •. 

, , ertrhml J. placed downstream of said air circulation 
said air circulation pathway, and an adsorbent is p*u*u 

pathway- . «,eh as a refrigerator and an air conditioner, 

11. A refrigeration cycle apparatus sucn as a 

according:© claim 10 or 11. 



3. Detailed Description of the invention: 

(field of the Industrial Application) 

present to cn^^t,»^o M t,a^odotd M 6ari I a a <»nand a d tt d OT ^ S 

provided wrtb the deodorizing apparatus. 
47-22566). 

„ .ddlfta. agonal »«r* is <m «*» «« * P""* "» * P***"** 0 
oompooHilEcmjniodiiilbeairtedoaiorizatioo. 

Utility Model Laid-Open No. 61-205381). 
(Pronlenrs»beSorvedbytheIrrven*iri) 

However, .he above-mentioned coronal meUrod using activated carbon has sneb a 

capachv of Aea^ed carbon wbento^^ 
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ravs is required and the photo-catalyst is prodded on only on 

raysfireqmrcu . ^a^yst is insufficient, leading to a problem cflow 

means , and thus reaction efficiency of the catalyst » 

.eodorization efficiency. mventi oaisto provide a deodonmtwi* 

To solve these problems, an object of the presen 

with the deodorizing apparatus. 



Q rerngeration cycle ap 

(M^teSo^to^ ^^^^^ 

To achieve the above-neationedODject, a owoor 

ultraviolet iays* . I tirfll . 
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AMtic^arefn^^ 
^evingtheabove-ment^^^ 



*the decora* accord^^ 
^^snicacanbecsedasanad^t A^atleastoneofn-typc^conduc^ 

^asT^SnO^dZnOc^beusedas*^^^^ fcaddidon, 

^ abo veWonedsecondc^^ 

A & Ba,Oe,Sn,R.W,PwPd,M & andAl. U* ^ component may be a simp* substance, 
or a compound of nitrates, oxides, chlorides ox sulfates thereof. 

A pnotc-catalyst used fox the above-mentioned deodorant according to the present 
^tionis desirably containedinanamountofStoSOwt^. Wnentbe amount is less than 5 
v* %, efficiency » deposition of foul-smeOmg components is dec^-bae exceed^ 50 
wt « lowe* a total amount of an adsorbent, leading to a decease in adsorption capaoty. 

second comment used for tbeabove-mentior^adsorben 
'^entionis desirably Tto is because when *e 

an.ount is less than 03 wt %, efficiency of decomposition of foul^ndlmg events 
decreases, while exceeding 40 wt % relatively lowers the amounts of an adsorbent and a 
photo-catalyst, leading to decreases in decomposition activity and adsorption capacity. 

Ttc deodorant according*^ 
hor^ycoxnb, Plate, net or pellet IWs is because rendering it a porous structure pexmitsair 

c^tainmgfoul^ 

between the foul-smelling components and the deodoranL 

A process for n^ufacturing the above-mentioned deo4«rant^am>g to the present 

^on comprises tnestep of sinter^ 

co^poneuts according to the present invention; the smtering temperature is desirably 500«C or 
l0W ex Tbe reason is that sintering at 500°C or lower provides a stable photocatalytic actmty. 

A^anotberp^^ 

may be carried on an adsoAcoL 



J 
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Rawmaterialofthephotc^^ 

^ftmimn comooapds. 

The above-mention' 
sedimentation methods, kneading methods, i 
fflet hods. Foul-smelling components decomposed and * 
compounds, organic compounds and nitrogen compounds. 



a deodorant can involve the ordinarily used 

solidification 



(Operation) 

AcconJingtotheabove-xncntioned deodorant containing an adsorbent and a 

by *e ad so*e*and*en^ 

J^ihlightofen^ 

gmera tesele^ns(orradi^^ 

^cals)m*e valence band. These cledzo* and holes (or radicals) are dispersed » 
photclcatalystpartidesreaching^su^ 

sfflfe ce and ■hefbnl-sneHing oompon* thus decomposing the components, 
^rfmgto^deodorant accord 

gases are adsorbed on the adsorbent and the photc-catalyst decomposes the foul^mdlmg 
components *hHe the foul-smelling components are being adsorbed on the adsorbent. 
Thereto asc^pared^ 
events. d*decompcsi^ 

kept fbralongtimere^tingman improved deod^^^ In other ^ords, 

h^auonofultruvid*^^ 

by means of its Hght energy, which reach pores in the photo^yst resulting in theu 

decomposition* . 
p^te addition of ^ ^bov^ccd Kccma compos, to fl» too**** «* 

efficiency for a long time. 
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. ^^r^t into a poroos structure as discussed above 
Shaping the above-mentioned deodorant into a p 

. . , —diitisr components and the deodorant, tnus 
increases a contact area between the foul-smelling 

enhancing deodorizadon efficiency. ,_^^ nc . 

* i effect 



In addition according to the process or mauu* & 

a* base camp™ ^ Q Btte «b«l^w1>*i.<feote»*ismide 

fod-smefflag compacts cm be dKOmposei onueoui u, <K > 

thus improves deodorization efficiency. 

can deodorize the * drcolxiiig in S» igimm wto 



reliability. 



(Examples) . 
doodonnti iccmdmi to tbe-pretent mvenlion. 
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BASIC ABSTRACT: 

JP 01218635 A UPAB: 19930923 

This deodorant is characterised by contg. adsorbent and photocatalyst. 

Pref the deodorant contains adsorbent, photocatalyst and the second 

component including at least one element selected from Gp. Ha, Ha iVa, 
component ^ H ^ ^ ^ ^ adsorbent is at least one 

selected from activated carbon, alumina and silica. The photocatalyst is 
at least one selected from Ti02, Sn02 and ZnO. The second component 
contains at least one selected from Cu, Zn, La, Mo, V, Sr Ag, Ba, Ce, Sn, 
Fe W Pt Pd, Mg and Al. A content of the photocatalyst is 5 to 50 wt.% 
of' the deodorant. A content of the 2nd component is 0.5 to 40 wt.% < of 
deodorant. The deodorant is formed in porous state. The deodorant is 
irradiated by UV ray. The device for the UV ray irradiation is fixed m 
S path of the air circulation. In addn. , the deodorant is located on the 
up-stream of the path of the air circulation, and the. adsorbent on the 
downstream. The equipment with refrigeration cycle for the refrigerator, 
air conditioner, etc., provided with the deodorisat ion equipment . 

ADVANTAGE - Because the adsorption and decomposition of odour take 
place separately on the catalyst, the efficiency of deodorisat ion is 
improved and the deodorising performance can be maintained for a long 



time . 
0/3 

FILE SEGMENT: CPI GMPI 



SE^SSE 1 ""' Si. DO,-., ™-E03C J.l.-Jr, »!-., «.i-c ho 2! »0 3 



